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(54) TiUe: DOCKING SYSTEM FOR A SELF-PROPELLED WORKING TOOL 





(57) Abstract 



A docking system (1) which essentially comprises at least one docking station (2) for at least one self-propelled working tool (3), 
and includes the working tool (3) itself, preferably intended for attendance of ground or floor, such as grass-cutting, moss-scratching, 
watering, vacuum-cleaning, polishing etc. The docking station and the tool can by way of emitted signals establish contact widi each other, 
so that the tool can drive up to the docking station, and the docking station is provided with at least one first transmission part (5, 6; 5*, 
6') for transmission of energy and/or information between the docking station and the working tool, which is provided with at least one 
co-operating second transmission part (7, 8). The docking station is designed as a base plate (9). intended to be placed on ground or floor, 
and provided with at least one rising part (10. 11. 12, 13), of which at least one part is used for mounting of the transmission part(s), and 
the docking station is so adapted that the tool with any part, such as wheel(s) (15). or body (16), can drive up on the docking station. 
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DOCKING SYSTE M FOR A SET.F-PRQPELLED WORKING TOOT. 

Tef hniral fioM 

5 The subject invention refers to a docking system, which essentially 

comprises at least one docking station for at least one self-propelled working 
tool, and includes the working tool itself, preferably intended for attendance of 
ground or floor, such as grass-cutting, moss-scratching, watering, 
vacuum cleaning, polishing, transportation etc. etc., and the docking station and 
10 the tool can by way of emitted signals establish contact with each other, so that 
the tool can drive up to the docking station, and tiie docking station is provided 
with at least one first transmission part for transmission of energy and/or 
information between the docking station and the tool, which is provided with at 
least one cooperating second transmission part. 

15 Background of the invention 

The idea to create a working tool, which manage completely by itself, 
such as a robot lawn mover or a robot vacuum-cleaner, is old, but has been 
difficult to realize. The solar cell driven lawn mover, called Solar Mower, is 
however an example of such kind of product. It cuts the grass within a border 

20 cable, which has been placed in order to fence off the cutting area. Preferably the 
border cable is buried into Ae ground. A signal generator feeds the border cable 
with current, whose magnetic field affects a sensing unit on the working tool. 
Since the working tool is driven by solar cell energy it is reduced to work with 
very low power, only slightly more than 10 watt. This means that the maximum 

25 ground area which the working tool could manage to cut will be limited. 
Furthermore, the solar cell operation as well as die demand for low power 
consumption lead to a relatively complicated and expensive design. 
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An inunediate idea would be to create a battery-powered cutting machine, which 
should be connected manually for recharging its batteries. This would enable a 
simpler cutting machine, however, at the same time the big advantage of having a 
5 fully automatic grass cutting machine would disappear. Obviously, the same also 
apphes for a battery-powered vacuum-cleaner. Docking stations for recharging of 
battery-powered, loop-controlled trucks are probably known. The design of such 
kind of docking ^stem is essentially facilitated by the fact that the docking 
procedure takes place on even floors. 

10 Purpose of the invention 

The purpose of the subject invention is to substantially reduce the above 
outlined problems by creating a docking system, which is applicable both on 
rough ground as well as on even floors. 

Summary of the invention 

15 The above purpose is achieved in a docking system in accordance with 

the invention having the characteristics appearing from the appended claims. 

The docking system in accordance with the invention is thus essentially 
characterized in that the docking station is designed as a base plate, intended to 
be placed on ground or floor, and provided with at least one rising part, of which 

20 at least one part is used for attachment of the transmission part/s, and the docking 
station is so adapted that the tool wifli any part, such as vAied/s or body, can 
drive up on the docking station. Since flie tool can drive up on the docking station 
with any part it is assured that the tool will end up in a sufficiently exact position 
in relation to the transmission part/s. In case flie docking station shall be placed 

25 on a lawn or another rough ground, this matter of fact is extremely important. In 
a preferred embodiment of the invention contact between the tool and the 
docking station is established by way of a first cable, called search cable. Its one 
connection leads to the station in a docking direction, so that tiie tool can drive up 
to the station in the desired docking direction. Furthermore, the transmission 
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parts of the docking station as well as the working tool are preferably adapted for 
transmitting electric energy between the docking station and the tool. These and 
other characteristics and advantages of the invention will become more apparent 
5 from the detailed description of various embodiments with the support of the 
annexed drawing. 



Brief description of flie drawing 

The invention will be described in closer detail in the following by way 
of various embodiments thereof with reference to the annexed drawing. 
10 Figure 1 shows in perspective a working tool, such as a lawn mover 

placed on a lawn, on its way towards a docking station. Only the front part of the 
tool is illustrated. 

Figure 2 shows in perspective how the tool has driven up and taken up a 
docking position at the docking station. 
15 Figure 3 shows the tool and the docking station seen from the side in the 

same position as in figure 2. From the figure it becomes evident that the 
transmission parts of the tool and the station have estabUshed contact with each 
other. 

Figure 4 illustrates in a detailed enlargement the established contact 
20 between the transmission parts. The transmission part of the station has a 
somewhat different design in figure 4 than in figure 3. 

Descriptioii of the preferred emhniiimgiif s 

In figure 1 numeral reference 1 designates a docking system in 
accordance with the invention. It comprises a docking station 2 and a working 
25 tool 3, and to a certain extent these are adapted to each other. However, the 
system could also include one docking station and several working tools, or 
several docking stations and one or several working tools. The working tool 3 is 
self-propelled and has a number of wheels 15, usually four or three wheels, or, 
two wheels with complementary supporting points. In the shown embodiment as 
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becomes apparent from the figures 1-3, the tool has two large rear wheels and 
two smaller self-adjusting link wheels as front wheels. The rear wheel's rotational 
speed and rotational direction are individually controlled by way of a 
5 microprocessor. In this manner the tool can drive forwards or backwards and turn 
in different desirable directions. Obviously the tool could also have one front link 
wheel and possibly steerable front wheels and synchronicly driven rear wheels. 
The tool 3 is equipped with a body 16 and another two transmission parts 7, 8, 
are located on the upper side of the body far forwards and adjacent the middle of 
10 the body, seen in a lateral view. This location is advantageous considering the 
fact that the inclination of the ground under the docking station and the tool's 
wheels, especially its rear wheels, can vary. This location of the transmission 
parts is also suitable considering possible dirtying of the tool. These transmission 
parts are intended to cooperate with the first transmission parts 5, 6, which are 

15 located in the docking station. The transmission parts of the tool and the station 
are in the illustrated case adapted for transmitting electric energy between the 
docking station and the tool in connection with charging, or possibly discharging, 
of an electric accumulator, located in the tool. The accumulator is not shown in 
any figure. For this transmission is preferably used at least two first transmission 

20 parts 5, 6 of the docking station, and at least two second transmission parts 7, 8 
of the working tool. Normally the docking station is thus used for transmitting 
electric energy for battery-charging, but also other kinds of transmission are 
possible, e.g. information could be transmitted from the station on to the tool or 
vice versa by way of furtfier transmission parts, or, by way of tiie existing ones, 

25 so that these can transfer both electric energy and electric information. It could be 
a matter of transmission of data, but also transmission of simple mechanical 
information, such as the tool informs that "I am now on the spot", by pushing a 
button. Furthermore, transmission parts for energy in form of petrol or other 
power fuels are also conceivable. And of course there can be transmission parts 

30 for energy both in form of different fuels and in form of electric power. The 
docking station is mainly composed of a base plate 9, which is provided with at 
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least one rising part. For, it is preferable to place the first transmissions parts 5, 6 
of the docking station higher up than the base plate 9 itself Moreover, preferably 
they should be turned downwards in order to cooperate witii the second 
5 transmission parts of the tool, which are turned upwards. An example of this is 
the embodiment shown in tfie drawing figures. It is particularly preferable 
considering the risk of dirtying of the tool, and also as weather-protection for the 
transmissions parts of the docking station. The first transmission parts 5, 6; 5', 6' 
of the docking station are placed in a rising part 11, called transmission head 1 1, 

10 which is placed higher up than the base plate 9 and a possible ramp 10. The 
transmission head 1 1 rises up over the firont part of the tool when the tool is in 
the docking position. The transmission head is mounted either directly to the base 
plate or onto a possible ramp 10, which also rises up firom the base plate. 

As spears fi-om the figure there is a bottom plate 17. A first connection 

15 14' of seach cable 14 is lead over the top of the this bottom plate. The base plate 
9 and tiie bottom plate are laterally displacable in relation to each other. This 
enables a desirable adjustment of Ae docking procedure. This adjustment is 
advantageous but not completely necessary. It means that plate 17 could be 
excluded. In that case the search cable 14 is instead drawn on the ground under 
20 the base plate. 

A fi-om the base plate rising part is shaped like a ramp 10, which in a 
direction from the outer surrounding part of the docking station and inwards rises 
higher and higher up from the base plate in order to cooperate with the tool's 
body, in that the ramp forces its way underneath the body making it to rise when 

25 the tool moves forwards. The ramp in accordance with the shown embodiment is 
intended for a docking system with only one docking direction 4. When the tool 
moves forwards the ramp extends under the mid part of the body, and the lower 
edge of the body gets into contact with the ramp and slides up along this so that 
the tool's front wheels lose contact witii the ground This becomes apparent by 

30 comparing with the final docking position according to figure 3. It means that the 
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tool's front end is supported against the ramp approximately at the mid part of the 
tool in its sideways direction. At the same time the second transmission parts 7, 8 
are placed at the upper side of the tool and far forward. It means that the 
5 transmission parts are located in a longitudinal direction adjacent the part of the 
tool's lower edge which cooperates with the ramp. This is advantageous vAien the 
ground under the tool and the docking station is rough. A rising or lowering of 
the tool's rear end in relation to the ideal position as shown in figure 3 would not 
affect the contact between the transmission parts of the tool and those of the 

10 docking station very much. The same applies if the tool's rear end is angled in 
relation to the shown ideal position in figure 3, i.e. if for example a rear wheel is 
raised in relation to the other rear wheel. Since the body is supported at its own 
mid part in its sideways direction, and Ae transmission parts are located at the 
mid part of the body, such an angling will have the least possible influence on the 

15 contact between the different ti-ansmission parts. The ramp could be sh^ed so 
that it protiiides like a point Its upper side inclines upwards in tiie docking 
direction and makes the tool's body to rise when the tool is moving forwards. The 
ramp can cooperate with the body in many different ways, preferably at the mid 
part of the body, in its sideways direction, it could e.g. protrude tiirough an 
20 aperture in tiie body. In tiiis manner the transmissions parts of the tool, usually 
electric contacts, can have a safe placement inside the aperture and be directed 
optionally, and they could also be resilient. Preferably the transmission parts of 
the docking station are then placed on one or several sides of the protruding 
ramp. 

25 However, the docking system could also be designed for a number of 

docking directions. Nearest to think of might be a double docking station with a 
second docking direction, which is quite the opposite one to the docking direction 
4. In this case a second search cable could be connected in tiie opposite direction 
and a possible ramp should be arranged in the opposite direction to the shown 

30 one. A second transmission head 1 1 should point towards the opposite direction. 
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However, it might also be possible to design the docking station for still more 
docking directions and the docking procedure does not have to follow the search 
cable's one connection into the docking station. The docking station could for 
5 instance emit signals of a suitable wavelength within a sector from the station. 
The radial range does not have to be especially long and it is an advantage if it is 
limited considering any disturbances of other equipment. In such a case contact 
should be established without any search cable at all and the tool should move 
towards the docking station. This could flien occur in a very large number of 
10 conceivable docking directions within a sector. Obviously in such a case the 
ramp 10 should have an angular extension that corresponds to the utilized sector. 
Furthermore the transmission parts of the docking station as well as the tool 
should be adapted for a number of various docking directions, e.g. a resilient 
centre contact, corresponding to flie transmission part 5, could ooperate with the 
15 transmission part 7, while an exterior ring or sectorial resilient contact, 
corresponding to the transmission part 6, could cooperate with the transmission 
part 8. Consequently, the docking station will have at least two transmission parts 
5, 6 in the form of resilient contacts 5, 6, for transmission of electric energy. 

The first and the second transmission parts 5-8 of the docking station 
20 and the tool could thus preferably be turned sideways, i.e. in parallel witii the 
base plate 9. They could for instance be composed of resilient contacts located on 
the outside of the ramp, which cooperates with the contacts 7, 8 located under the 
body 16. If the ramp should be slotted up the contacts 5,6 could be placed inside 
tfie ramp and cooperate with the contacts 7,8, vAich are located on a holder, 
25 which wctends through the slot when the tool is docking. Obviously the contacts 
5,6 could also be located in the transmission head 1 1, but turned sideways, e.g. 
they could be resilient and turned sideways towards the mid part of the 
transmission head. This is of course on condition that the contacts 7, 8 of the tool 
are located on a rising part and turned outwards fi-om each other to be able to 
30 cooperate with the contacts 5, 6. The shown location of the contacts in the tool, 
i.e. laterally beside each other, is advantage in many respects. But obviously Aey 
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could also be placed in a longitudinal direction with or without any lateral 
displacement. In the latter case the rear contact should then be placed higher up 
than the front one in order to enable contact with one contact 5, 6 each of the 
5 docking station. Obviously the contacts 7,8 of the tool could also be placed on a 
more vertical surface forwards, at the same time as the cooperating contacts 5,6 
of the docking station are placed on a vertical surface of tiie transmission head 
11. Preferably the resilient contacts are formed as resilient tin-plates 5, 6. This 
becomes apparent from figure 3. The resilient tin-plates could be large in width 
10 in order to decrease the demand for an elaborate docking operation. For example, 
they could be 60 mm broad each. A big advantage with resihent tin-plates is that 
they are not exposed to fiiction between any sliding parts. In this manner they do 
not run the risk of getting stuck in a suspended position, so that the transmission 
function is at risk. Figure 4 shows a partial enlargement of an alternative tin-plate 
15 5'. It is arranged with a marked bend 28 adjacent to its own mid part. The other 
tin-plate 6' is hidden in the figure, but has a corresponding marked bend 29 
adjacent to its own mid part. By way of this bend the force direction between the 
contacts 5', 7 and 6', 8 respectively will change. It means that the contacts can 
create a certain retaining force on the tool 3. This is of great value for a tool 
20 whose driving wheels are not locked during docking, e.g. if the drive engines are 
very smooth-running even when the current is switched off The resilient contacts 
5, 6 are of course preferably located in the docking station since this is stationary 
and these contact are easier to protect than the contacts 7, 8 in the tool. The 
protective cover flie transmission head is provided witii could of course be pulled 
25 faxUhet downwards at the sides in order to protect the contacts 5, 6; 5', & against 
wind and weather as well as unintentional finger contact etc. However, at the 
same time the voltage of the contacts is veiy low, only about 20 V, so a contact 
with the live parts shouldn't mean any danger either for human beings or animals. 
Obviously, the transmission head 11 could also be provided with a protective 
30 cover, vvtich then must be pushed away by flie tool 3 whoi docking. 
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In the preferred embodiment the tool follows a search cable's 14 first 
connection 14', which leads to the station in a docking direction 4. The tool 
follows tiie search cable 14 in that a sensing unit 27, see figure 3, is placed into 
5 the tool and detects the magnetic field fi-om the electric signals, which are emitted 
to the search cable. However, the magnetic field is also affected by other electric 
signals emitted by electric equipment as well as earth magnetism and iron 
objects. As a rule also a second cable 19 is used, called border cable. Into this 
cable electric signals are sent fi-om the docking station. The border cable is used 
10 to fence off the cutting area as well as that area the tool should stay within. The 
mentioned disturbances implies that it would be suitable to make a certain 
adjustment of the docking sideways. This could be facilitated by that the first 
connection 14' is lead above a bottom plate 17. This is laterally displacable in 
relation to the base plate 9. In practical use the bottom plate 17 will be placed on 

15 the ground in the desirable way, so that the first connection 14' can be lead into a 
cable groove 30 at the bottom plate. The first connection 14' is thus resting on the 
bottom plate firom where it leads to a signal generator, v^ich usually is located in 
the transmission head 11, however, it could also be located somewhere else. The 
bottom plate 17 is preferably fastened by a number of cramps 24, which are 

20 inserted through apertures in the bottom plate. Thereafter the base plate 9 with its 
rising parts is placed on top of the bottom plate 17. The both plates are joined 
together by a number of mounting screws 22, vydiich pass down dirough slots 21, 
and are fastened onto the bottom plate 17. These mounting screws could be 
fastened only slightly in order to make a docking test. In case the tool is not 

25 docking in a proper way, i.e. so that the transmission parts 5,6 and 7, 8 
respectively are corresponding to each oAer laterally, the base plate 9 will be 
displaced in the suitable direction and the tests will be repeated until the result is 
satisfactory. Thereafter the mounting screws are tightened and the base plate 9 is 
fastened with a number of cramps 24 penetrating through aperture 23 in the base 

30 plate 9. The cramps 24 are U-shaped in order to provide a particularly 
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satisfactory mounting. In the shown embodiment the whole base plate 9 is thus 
movable in relation to the search cable's first connection 14' in order to enable the 
desirable adjustment. However, this adjustment could be made in many diflferent 
5 ways and nor is the bottom plate 17 required, e.g. the first connection 14' could 
be lead above the base plate 9 under a possible ramp 10. In that case the 
transmisaon head 11 could have a displacable mounting eitiier onto the ramp 10 
or onto the base plate 9 itself. Also, it could be firmly mounted onto the ramp 10, 
which in turn could be laterally displacable on the base plate 9. This is provided 

10 that any screening parts 12, 13 do not reach all the way up to the ramp 10, but 
enables the desirable adjustment. The search cable's 14 first connection 14' is 
lead through or under the docking station along the docking direction 4 at least a 
certain distance. The length of this distance depends on how far forwards or 
backwards the sensing unit 27 is located in the tool 3. The adjustability sideways, 

15 i.e. essentially perpendicularly towards the docking direction, should be arranged 
between the first connection 14' of the search cable and the first transmission part 
5, 6; 5', 6'. In figure 1 is shown how the first connection 14' is lead over a 
protrusion 18, which protrudes inside the ramp 10 and is laterally displacable. 
Preferably the protrusion 18 is mounted to the bottom plate 17, but it could also 

20 be arranged to be movable inside the ramp in other ways, e.g. the protrusion 18 
could be laterally movable by means of adjusting screws which are put through 
the sides of flie ramp. Owing to die fact that the ramp and the base plate are 
partly cut up the protrusion 18 becomes more apparent. The base plate 9 is 
preferably designed as a moulded plastic plate, in which possible rising parts, 

25 such as the ramp 10 and the screening parts 12, 13, are formed directiy into the 
material. It means that there are large cavities inside the ramp as well as the 
screening parts. The first connection 14' could also be lead into a cable groover 
above the base plate 9 and up the ramp 10. It could also be mounted on the 
underside of the ramp 10. As for the two last-mentioned embodiments it is 

30 preferably assumed that the transmission head 1 1 is laterally adjustable. The 
basic principle for the rising of the search cable is that the search cable's 14 first 
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connection 14' is lead through or under the docking station along the docking 
direction 4 at least a certain distance, and over some part of this distance the first 
connection is arranged to be raised above the level of the base plate 9 in order to 
5 allow the tool to follow the cable more precisely when docking. As becomes 
^parent firom figure 3, due to this rising of the first connection 14' it will come 
considerably closer to the sensing unit 27 and hereby a more carefiil following of 
the cable can be achieved. 

Preferably the docking system according to the invention should be 
10 co-operating with an electronic bordering system according to Swedish patent 
application 9703399-7. The border cable 19 separates the ground area and is 
shown here on a substantially reduced scale fi-om considerations of space. A 
signal goierator feeds the border cable 19 with current contaiiung at least two 
components of alternating-current with different fi-equency, and the components 
15 are lying in a known relation of time to each other. Hereby a control unit in the 
tool can evaluate the difference in signals fi-om the sensing unit 27, caused by the 
magnetic field's different directions in the inner area A and the outer area C. It 
means that the tool can separate the inner area A jfrom the outer area C and keep 
within the inner area A. By way of the search cable 14 a special area, called 
20 search area B, is created. This area is located within the inner area A Preferably 
the signal generator feeds tiie search cable 14 witii the same current containing at 
least two alternating-current components. During some part of the time the 
current in the both cables 19 and 14 are lying in phase with each other, but during 
some part of tiie time the relation of time will change so that they are lying out of 
25 phase with each other. If the time proportions for phase and anti-phase between 
tiie cables are given a value differing fi-om 50/50 % the average of tiie picked up 
signals in the sensing unit 27 can be distinguished between area A and area B. 
Particularly suitable proportions between the phase and anti-phase times might be 
one quarter and three quarters or vice versa. Accordingly, by this system the 
30 areas A, B and C can be separated. The system fimctions so that the control unit 
separates tiie different areas and not each cable 14, 19, as such. 
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The tool 3, usually a lawn mover, usually operates on the principle of 
random motion within the area A. When its battery charge begins to run down it 
reacts in a special way when passing from area A to area B, or vice versa. The 
5 control unit takes note of the passage from area A to area B and the tool turns left 
with the intension of following the search cable 14 in a clockwise direction 
towards the docking station 2. In the opposite case, i.e. passage from area B to 
area A, the tool instead turns right with the intension of following the search 
cable in a clockwise direction. After this initial turn the tool will change over to a 
10 "follow the cable" mode as follows. After the tool has passed from area B over to 
area A it turns immediately towards the opposite direction and moves back to 
area B and after moving from area A to area B it turns agains and moves towards 
area A. This pattern will be repeated very frequently. The zigzag motion over the 
search cable 14 is hardly visible on a lawn, but the result will be that the cutting 
15 tool will follow the search cable 14 in the desirable direction clockwise, so that it 
arrives at the docking station in the docking direction 4. Obviously the search 
cable 14 shall lie in the docking direction 4, at least the adjacent part outside the 
docking station 2. Hereby is assured that the tool moves straight towards the 
station. Furthermore, the search cable is drawn over the station a suitable length, 
20 i.e. the first connection 14', so that the tool follows the first connection 14' up to 
the docking position. Since the tool is able to separate area A from area B it can 
also follow the search cable 14 in the desirable direction up to the station. 
Obviously the search cable could as well be followed in an anti-clockwise 
direction, provided that the anti-clockwise connection 14" instead is drawn in the 
25 desirable docking direction 4. Furthermore, it might also be possible for the tool 
to stand still within the area B during a certain time of the day and night. The 
tool's microprocessor with a built-in clock is then simply being programmed to 
stop within the area B when the tool arrives there during the relevant time. 
Consequendy, the above described electronic search system does not imply any 
30 docking system, even if docking is the most common application. Obviously the 
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search system coxild also be combined with other docking systems than the above 
described. 

Because the tool operates at random it will thus push into the docking 
5 station 2 from different directions. For, it is only when the accumulator have to 
be recharged that the tool will follow the docking direction 4 up to die docking 
station. Preferably the base plate 9 is therefore provided with at least one 
screening part 12, 13, which protrudes from the base plate and has a height 
adapted to the tool so that it at least locally is higher than the height of the lower 
10 edge of the tool's body, so that the screening part/s together with the rising parts, 
which also are higher than the lower edge of the body, will prevent the tool from 
driving up to the first transmission part 5, 6 of die docking station in other 
docking directions than the intended ones. The tool is so designed that when it 
runs into a firm object it will reverse. This occurs when it runs into the outer 
15 surfaces of die screening parts 12, 13 as well as the transmission head 1 1. For, by 
way of the electronic bordering system the tool can drive outside the border cable 
19 by approximately three decimetres. Owing to this the docking station 2 can be 
reached by the tool from the side or obliquely from behind. Since the tool will 
push into the docking station its anchorage is important. This can also be made 
20 by substantial ballasting of the station; or by glueing onto a floor, or fastening 
with double-adherent tape etc. As becomes evident from the figure the cables 14 
and 1 9 are drawn under ground except when they lead over the docking station 2. 
The second connection 14" of the search cable, as well as one connection of 
border cable 19, are drawn along the screening part 12, \s*ich protect the cables 
25 from damage. The cables are lead up to the signal generator yAdch is located in 
the transmission head 1 1 . 
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CLAIMS 

1. A docking system (1) which essentially comprises at least one 
docking station (2) for at least one self-propelled working tool (3), and includes 

5 the working tool (3) itself, preferably intended for attendance of ground or floor, 
such as grass-cutting, moss-scratching, watering, vacuum-cleaning, polishing, 
transportation etc., and the docking station and the tool can by way of emitted 
signals establish contact with each other, so that the tool can drive up to the 
docking station, and the docking station is provided with at least one first 

10 transmission part (5,6;5',6') for transmission of energy and/or information 
between tiie docking station and the working tool, which is provided with at least 
one co-operating second transmission part (7,8), characterized in that the 
docking station is designed as a base plate (9), intended to be placed on ground or 
floor, and provided with at least one rising part (10,11,12,13), of which at least 

15 one part is used for mounting of the transmission part/s, and the docking station 
is so adapted that the tool witfi any part, such as wheel/s(15) or body(16) can 
drive up on the docking station. 

2. A docking system (1) according to claim 1, characterized in 
that electric signals are sent out from the docking station into at least one first 

20 cable (14), called search cable (14), and each cable's first connection (14') 
respectively leads to the station in a docking direction (4). 

3. A docking system (1) according to claim 1 or 2, characterized 
in that at least two first transmission parts (5,6) of the docking station, and at 
least two second transmission parts (7,8) of the working tool are adapted for 

25 transmission of electric energy between the docking station and the tool in 
connection with recharging, or possibly discharging of an electric accumulator 
located in the tool. 

4. A docking sytem (1) in accordance with any one of the preceding 
claims, characterized in that a rising part is shaped like a ramp (10), 



wo 99/38237 



PCT/SE98/02456 



15 

which in a direction away jfrom the outer surrounding part of the docking station 
and inwards rises higher and higher up from the base plate (9) in order to 
cooperate with the tool's body, so that die ramp makes it rise when the tool is 
5 moving forwards. 

5. A docking system (1) according to any one of the preceding claims, 
characterized in that the docking station's first transmission part/s is/are 
turned downwards, and the toors second transmission part/s (7, 8 ) is/are turned 
upwards. 

10 6. A docking system (1) according to claim 5, characterized in 

that the tool's second transmission part/s (7, 8) is/are located on the upper side of 
the body, while the docking station's first transmissions part/s (5, 6) is/are located 
in a rising part (11), called transmission head (11), \vdiich is located higher up 
than the base plate (9) and a possible ramp (10). 

15 7. A docking system (1) according to any one of the claims 1- 4, 

characterized in that the docking station's and the tool's first and second 
transmission parts (5 - 8) are turned sideways, i.e. parallel with the base plate (9). 

8. A docking system (1) according to any one of the claims 3 - 7, 
characterized in that the docking station has at least two transmission 

20 parts (5, 6) for transmission of electric energy arranged in form of resilient 
contacts (5, 6). 

9. A docking system (1) according to claim 8, characterized in 
that the contacts are arranged in form of resilient tin-plates (5, 6). 

10. A docking system (1) according to claim 9, characterized in 
25 that the tin-plates are arranged with a marked bend (28,29) adjacent to their own 

mid part. 

1 1. A docking system (1) according to any one of the claims 2-10, 
characterized in that the search cable's (14) first connection (14') is lead 
through or under the station along the docking direction (4) at least a certain 

30 distance, and in that an adjustablihty sideways, i.e. perpendicularly towards the 
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docking direction, is arranged between the first connection (14') of the search 
cable (14) and the first tiransmission part (5,6; 5',6') 

12. A docking system (1) according to claim 11, characterized 
5 in that the search cable's (14) first connection (14") is lead above a bottom plate 
(17), which to the most part is arranged under the base plate(9), which in turn is 
laterally displacable in relation to the bottom plate. 

13. A docking system (1) according to any one of the preceding 
claims, characterized in that the search cable's (14) first connection (14') 
10 is lead through or under the station along the docking direction (4) at least a 
certain distance, and over some part of this distance the first connection is 
arranged to be raised above the level of the base plate (9), in order to aUow the 
tool to follow the cable more precisely vviien docking. 

14. A docking system (1) according to claim 13, characterized 
15 in that the first connection (14') is lead over a protiiision (18), vAddi protrudes 

inside the ramp (10) and is laterally displacable. 

15. A docking system (1) according to any one of the preceding claims, 
characterized in that electiic signal are sent out fi-om the docking station 
into a second cable (19), called border cable (19). 

20 1 6. A docking system (1) according to any one of the preceding claims, 

characterized in that the base plate (9) is provided with at least one 
screening part (12,13), which protrudes fi-om the base plate and has a height 
adapted to the tool so that it at least locally is higher than the height of the lower 
edge of the tool's body, so that the screening part/s together with the rising parts, 

25 which also are higher than the lower edge of the body, will prevent the tool fi-om 
driving up to the first tiransmission part (5, 6) of the docking station in other 
directions than the intended docking directions. 
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